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(54) ABSORPTIVE ARTICLE MANUFACTURING METHOD AND ABSORPTIVE ARTICLE

(57) In a method of manufacturing an absorbent ar-
ticle, an absorbent article 1 is manufactured in which
backsheets are in continuation, in a state in which the
longitudinal direction of the absorbent article 1 corre-
sponds to the conveyance direction MD of a continuous
body 120. The method the absorbent article includes: a
step of pressing the continuous body 120 in a thickness

direction T of the continuous body 120 by a pair of em-
bossing roll mechanisms 520, a step of expanding the
continuous body 120 that has been pressed towards out-
side a widthwise direction CD of the continuous body 120
until it becomes flat, by a pair of expansion roll mecha-
nisms 600, and a step of joining a absorber 30 with the
continuous body 120 of the backsheet.
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Description

[Technical Field]

[0001] The present invention relates to the method of
manufacturing an absorbent article in which an absorbent
article is manufactured by conveying a longitudinal con-
tinuous body in which liquid-impermeable sheets not al-
lowing a liquid to pass through are in continuation, in a
state in which the longitudinal direction of the absorbent
article corresponds to the conveyance direction of the
continuous body and relates also to an absorbent article.

[Background Art]

[0002] Conventionally in an absorbent article such as
a pant-type diaper, a liquid-impermeable sheet formed
from polyethylene or the like is provided. Generally a liq-
uid-impermeable sheet is particularly hard even among
the sheets that configure an absorbent article. Therefore,
as compared to a soft sheet, the liquid-impermeable
sheet does not easily follow the movement of the wearer,
and causes a decline in comfort when the absorbent ar-
ticle is worn.
[0003] Thus, a technique of softening the liquid-imper-
meable sheets by reducing the thickness of the longitu-
dinal continuous body having liquid-impermeable sheets
in continuation with the use of an embossing roll mech-
anism is known (for example, see Patent Document 1).
[0004] The embossing roll mechanism includes a first
embossing roll having a plurality of zigzag shaped first
convex units along a roll axial direction on one surface
of the continuous body and a second embossing roll ar-
ranged on the opposite side of the first embossing roll
and sandwiching the continuous body and having a plu-
rality of zigzag shaped second convex units along a roll
axial direction.
[0005] The continuous body is passed between the
first embossing roll and the second embossing roll in a
state where it is pulled to the conveyance direction of the
continuous body by the conveyor configured to convey
the continuous body At this point, by fitting the plurality
of second convex units between the plurality of first con-
vex units so as to sandwich the continuous body the con-
tinuous body is pressed (embossed) in a thickness di-
rection. Thus, the continuous body is extended in the
thickness direction and is softened.
[0006] However, the aforementioned conventional
method of manufacturing an absorbent article had the
following problems. That is, irregularities are formed in
the thickness direction in the liquid-impermeable sheet
formed from the continuous body. Therefore, the problem
was that the liquid-impermeable sheet in which irregu-
larities were formed would touch the wearer, and would
cause a feeling of discomfort to the wearer.
[0007] For example, if the liquid-impermeable sheet
were used as the outermost sheet (the so-called back-
sheet) from the wearer, it would form an outline of the

absorbent article thereby deteriorating the texture of the
absorbent article.

[Related Art Document]

[Patent Document]

[0008]

[Patent Document 1]Japanese Unexamined Patent
Application Publication (Translation of PCT Applica-
tion) No. 2001-509420 (pages 16 to 18, Fig. 3)

[Summary of Invention]

[0009] The first feature of the present invention is sum-
marized in that a method of manufacturing an absorbent
article in which an absorbent article is manufactured by
conveying a longitudinal continuous body in which liquid-
impermeable sheets not allowing a liquid to pass through
are in continuation, in a state in which the longitudinal
direction of the absorbent article corresponds to the con-
veyance direction of the continuous body the method in-
cluding: a step of pressing the flat continuous body in a
thickness direction of the continuous body by a pair of
embossing roll mechanisms in which a plurality of convex
units are formed on a circumference, and in between the
convex units of one side, the convex units of the other
side are fitted so as to sandwich the continuous body, a
step of expanding the continuous body that has been
pressed towards outside a widthwise direction of the con-
tinuous body until it becomes flat, by a pair of expansion
roll mechanisms provided at the side of both side units
in the widthwise direction of the continuous body and a
step of joining a component member configuring the ab-
sorbent article with the expanded continuous body
wherein each of the expansion roll mechanisms has inner
ends (inner ends 612A) positioned inside the widthwise
direction of the continuous body and outer ends (outer
ends 612B) positioned outside the widthwise direction of
the continuous body and includes a pair of pressing rolls
(first upper pressing roll 611, first lower pressing roll 612,
second upper pressing roll 621 and second lower press-
ing roll 622)that sandwich the continuous body and each
of the inner ends is positioned at the tip of the conveyance
direction of the continuous body from the outer ends.

[Brief Description of Drawings]

[0010]

[Fig. 1] Fig. 1 is a plan view showing an absorbent
article 1 according to the present embodiment.
[Fig. 2] Fig. 2 is a cross-sectional view (cross-sec-
tional view of A-A of Fig. 1) showing the absorbent
article 1 according to the present embodiment.
[Fig. 3] Fig. 3 is a cross-sectional view (cross-sec-
tional view of B-B of Fig. 1) showing the absorbent
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article 1 according to the present embodiment.
[Fig. 4] Fig. 4 is a plan view/magnified cross-section-
al view (part 1) showing a backsheet 20 according
to the present embodiment.
[Fig. 5] Fig. 5 is a plan view (part 2) showing the
backsheet 20 according to the present embodiment.
[Fig. 6] Fig. 6 is a diagram for explaining the method
of manufacturing the absorbent article according to
the present embodiment.
[Fig. 7] Fig. 7 is a perspective view showing an em-
bossing device 500 according to the present embod-
iment.
[Fig. 8] Fig. 8 is a side view (fragmentary view of A
of Fig. 7) showing the embossing device 500 accord-
ing to the present embodiment.
[Fig. 9] Fig. 9 is a front view showing the embossing
device 500 according to the present embodiment.
[Fig. 10] Fig. 10 is a magnified front view showing
the embossing device 500 according to the present
embodiment.
[Fig. 11] Fig. 11 is a perspective view showing an
expansion roll mechanism 600 according to the
present embodiment.
[Fig. 12] Fig. 12 is a top view (fragmentary view of A
of Fig. 11) showing the expansion roll mechanism
600 according to the present embodiment.

[Description of Embodiments]

[0011] Hereinafter, a method of manufacturing an ab-
sorbent article and an absorbent article according to an
embodiment is described with reference to drawings. In
the following description of the drawings, the same or
similar reference numerals are used to designate the
same or similar parts. It will be appreciated that the draw-
ings are schematically shown and the ratio and the like
of each dimension are different from the real ones. There-
fore, detailed dimension and the like should be deter-
mined considering the following description. Of course,
among the drawings, the dimensional relationship and
the ratio are different.
[0012] First of all, a configuration of an absorbent ar-
ticle 1 according to the present embodiment is explained
with reference to drawings. Fig. 1 is a plan view showing
the absorbent article 1 according to the present embod-
iment. Fig. 2 is a cross-sectional view (cross-sectional
view of A-A of Fig. 1) showing the absorbent article 1
according to the present embodiment. Fig. 3 is a cross-
sectional view (cross-sectional view of B-B of Fig. 1)
showing the absorbent article 1 according to the present
embodiment. Note that in the present embodiment, the
absorbent article 1 is an open-type diaper.
[0013] As shown in Fig. 1 through Fig. 3, the absorbent
article 1 has a longitudinally elongated shape towards
the front-back direction (hereinafter, the longitudinal di-
rection L of the absorbent article 1) facing the back waist-
line (back side) from the front waistline (stomach side)
of the wearer.

[0014] The absorbent article 1 has a front waistline re-
gion S1 corresponding to the front waistline of the wearer,
a back waistline region S2 corresponding to the back
waistline of the wearer, and a crotch region S3 corre-
sponding to the crotch of the wearer and positioned be-
tween the front waistline region S1 and the back waistline
region S2, in the longitudinal direction L of the absorbent
article 1.
[0015] Furthermore, the absorbent article 1 has a cen-
tral region C1 including an absorber 30 (described later),
and a pair of side regions C2 positioned outside the cen-
tral region C1 with respect to a widthwise direction W of
the absorbent article 1, in the widthwise direction W per-
pendicular to the longitudinal direction L of the absorbent
article 1.
[0016] Such an absorbent article 1 includes a topsheet
10, a backsheet 20 (liquid-impermeable sheet), and an
absorber 30. Furthermore, a waist flap unit 40 and a side
flap unit 50 are provided in the absorbent article 1.
[0017] The topsheet 10 is provided on the side that is
in contact with the skin of the wearer. The topsheet 10
is arranged so as to wrap around the absorber 30. The
topsheet 10 is formed by a liquid-permeable sheet, such
as a hydrophilic nonwoven cloth and woven cloth, an
aperture plastic film, or an aperture hydrophobic nonwo-
ven cloth.
[0018] The backsheet 20 is provided outside the ab-
sorbent article 1 at the time of wearing. The backsheet
20 is formed from a liquid-impermeable back sheet 20A
such as a water-resistive film (for example, polyethylene)
and an exterior sheet 20B such as a nonwoven cloth
pasted on a surface on the opposite side where the ab-
sorber 30 of the back sheet 20A is provided. The back-
sheet 20 need not necessarily be formed from the back
sheet 20A and the exterior sheet 20B, and may comprise
only back sheet 20A. The backsheet 20 is described later
in detail.
[0019] The absorber 30 is provided between the top-
sheet 10 and the backsheet 20. The absorber 30 absorbs
the bodily fluid of the wearer. The absorber 30 is formed
from a mixed powder 30A of ground pulp and high ab-
sorbent polymer, and a covering material 30B, such as
a tissue, for covering the mixed powder 30A.
[0020]  Here, the aforementioned topsheet 10, back-
sheet 20, and absorber 30 are each joined by an adhesive
(for example, hot melt adhesive) and thermal fusion
bonding. Note that the absorber 30 is joined with the
backsheet 20 when the stretched unit 21 of the backsheet
20 (described later) is in a flat state.
[0021] The waist flap unit 40 is provided in the front
waistline region S1 and the back waistline region S2 in
the longitudinal direction L of the absorbent article 1. The
waist flap unit 40 has a pair of foreside flap units 40A
positioned in the front waistline region S1 and a pair of
backside flap units 40B positioned in the back waistline
region S2.
[0022] The foreside flap units 40A are formed when a
sidesheet 60 pasted to the backsheet 20 extends towards
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outside the widthwise direction W of the absorbent article
1. Note that the foreside flap units 40A can also be formed
when rather than the sidesheet 60, the backsheet 20
(back sheet 20A and exterior sheet 20B) extends out.
[0023] Similar to the foreside flap units 40A, the back-
side flap units 40B are formed when the sidesheet 60
extends towards outside the widthwise direction W of the
absorbent article 1. In the surface on the side where the
absorber 30 of the backside flap units 40B is provided,
a locking unit 41 configured to lock to the front waistline
region S1 is provided outside the widthwise direction W
of the absorbent article 1.
[0024] The locking unit 41 is formed from a hook-and-
loop fastener, for example. In such a case, the hook-and-
loop fastener becomes the male member, and a female
member is provided as a locked unit in the region where
the locking unit 41 of the front waistline region S1 is
locked. Note that if the front waistline region S1 is con-
figured from a nonwoven cloth, the front waistline region
S1 itself may execute the role of the locked unit.
[0025] The side flap unit 50 is provided along the lon-
gitudinal direction L of the absorbent article 1 outside the
absorber 30 with respect to the widthwise direction W of
the absorbent article 1. In the side flap unit 50, a strand
51 formed from a rubber (for example, polyurethane) hav-
ing elasticity is provided in the longitudinal direction L of
the absorbent article 1. The strand 51 is joined with the
backsheet 20 in an extended state in the longitudinal di-
rection L of the absorbent article 1.
[0026] The strand 51 is configured from a first strand
51A, a second strand 51B, a third strand 51C, and a
fourth strand 51D from inside the widthwise direction W
of the absorbent article 1 towards the outside. The first
strand 51A and the second strand 51B are provided be-
tween the back sheet 20A and the exterior sheet 20B.
The third strand 51C and the fourth strand 51D are sand-
wiched by the exterior sheet 20B due to folding back of
the exterior sheet 20B extending outside the widthwise
direction W of the absorbent article 1 from the back sheet
20A.
[0027] Next, a configuration of the aforementioned
backsheet 20 is explained with reference to drawings.
Fig. 4 (a) is a plan view showing the backsheet 20 ac-
cording to the present embodiment, and Fig. 4 (b) is a
magnified cross-sectional view (cross-sectional view of
A-A of Fig. 4(a)) showing the backsheet 20 according to
the present embodiment.
[0028] As shown in Fig. 4 (a), the backsheet 20 (back
sheet 20A and exterior sheet 20B) has a stretched unit
21 and an un-stretched unit 22.
[0029]  The stretched unit 21 is a region formed by
pressing the backsheet 20 in the thickness direction T of
the backsheet 20. That is, the stretched unit 21 is the
region with a basis weight (mass per unit area) lesser
than that of the un-stretched unit 22 due to the execution
of an expansion process (stretching process) described
later.
[0030] In the stretched unit 21 are provided irregular-

ities in continuation with the longitudinal direction L of the
absorbent article 1 and arranged side by side in plurality
in the widthwise direction W of the absorbent article 1.
Specifically, in the stretched unit 21, as shown in Fig. 4
(b), rough units 21L with a large amount of expansion
and dense units 21T whose amount of expansion is less-
er than that of the rough units 21L are formed alternately.
Thus, minute irregularities are formed in the backsheet
20, and when the irregularities become smooth, the
stretched unit 21 stretches in the widthwise direction W
of the absorbent article 1.
[0031] The stretched unit 21 is desired to be expanded
by 2.5 times or less with respect to the backsheet 20 prior
to the execution of the expansion process in the back-
sheet 20. The stretched unit 21 has a central stretched
portion 21A positioned in the central region C1 within the
crotch region S3, and side stretched portions 21B posi-
tioned in the side regions C2 within the crotch region S3.
That is, the stretched unit 21 is provided in the entire
crotch region S3 in the widthwise direction W of the ab-
sorbent article 1. Furthermore, the stretched unit 21 is
provided in the entire central region C1 in the longitudinal
direction L of the absorbent article 1.
[0032] Note that the side stretched portions 21B need
not necessarily be provided in the entire crotch region
S3, and for example, as shown in Fig. 5, may be provided
in the crotch region S3 excluding the edge regions C3
including the edges 20E positioned outside the widthwise
direction W of the backsheet 20, and may be provided in
at least a part of the crotch region S3. Similarly the central
stretched portion 21A need not necessarily be provided
in the entire central region C1, and for example, as shown
in Fig. 5, may be provided in the central region C1 ex-
cluding the edge regions C4 including the edges 20E
positioned outside the longitudinal direction L of the ab-
sorbent article 1, and may be provided in at least a part
of the central region C1.
[0033] The un-stretched unit 22 is a region in which
the backsheet 20 is not pressed in the thickness direction
T of the backsheet 20. That is, the un-stretched unit 22
is the region excluding the stretched unit 21. Unlike the
stretched unit 21, the un-stretched unit 22 is not stretched
in the widthwise direction W of the absorbent article 1.
[0034] The un-stretched unit 22 is provided in at least
a part of the front waistline region S1 and the back waist-
line region S2. That is, the un-stretched unit 22 is provid-
ed in the pair of side regions C2 in the front waistline
region S1, and in the pair of side regions C2 in the back
waistline region S2.
[0035] Thus, the aforementioned stretched unit 21 is
formed in at least a part of the crotch region S3 in the
absorbent article 1. Furthermore, the stretched unit 21 is
joined with the absorber 30 in a flat state (see Fig. 2 and
Fig. 3).
[0036] Next, a method of manufacturing an absorbent
article for manufacturing the aforementioned absorbent
article 1 is explained with reference to drawings. Fig. 6
is a diagram for explaining the method of manufacturing
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the absorbent article according to the present embodi-
ment.
[0037]  In the method of manufacturing the absorbent
article, the absorbent article 1 is manufactured by con-
veying a longitudinal backsheet continuous body 120 in
which backsheets 20 are in continuation in a state in
which the longitudinal direction L of the absorbent article
1 corresponds to the conveyance direction MD of the
backsheet continuous body 120 (a so-called vertical flow
method).
[0038] As shown in Fig. 6, the method of manufacturing
the absorbent article includes a sheet-laminating step
S10, a sheet-preheating step S20, a sheet-pressing step
S30, a sheet-expansion step S40, an absorber-joining
step S50, a strand-disposing step S60, a side flap forming
step S70, a waist flap disposing step S80, and a product-
cutting step S90.
[0039] In the sheet-laminating step S10, a longitudinal
exterior-sheet continuous body 120B in which exterior
sheets 20B are in continuation is laminated to a longitu-
dinal back sheet continuous body 120A in which back
sheets 20A are in continuation, and a longitudinal back-
sheet continuous body 120 in which backsheets 20 are
in continuation is formed. Note that the present embod-
iment is not limited to the pasting of the exterior-sheet
continuous body 120B to the back sheet continuous body
120A, and the back sheet 20A may be laminated inter-
mittently to the exterior-sheet continuous body 120B.
[0040] In the sheet-preheating step S20, the back-
sheet continuous body 120 is heated at a predetermined
temperature (for example, 100°C) by a preheating roll
510 of the embossing device 500 described later.
[0041] In the sheet-pressing step S30, a flat backsheet
continuous body 120 is pressed in the thickness direction
T of the backsheet continuous body 120 by an embossing
roll mechanism 520 in the embossing device 500 de-
scribed later. Specifically a process (expansion process)
of forming irregularities in continuation with the convey-
ance direction MD of the backsheet continuous body 120
and arranged side by side in plurality in the widthwise
direction CD of the backsheet continuous body 120 is
executed in the flat backsheet continuous body 120.
[0042] At this point, the stretched unit 21 (the central
stretched portion 21A and the side stretched portions
21B) is formed in the central region C10 and the side
regions C20 of the backsheet continuous body 120. As
a result, the pair of side regions C2 in the front waistline
region S1, and the pair of side regions C2 in the back
waistline region S2 of the absorbent article 1 form the
un-stretched unit 22.
[0043] Note that the central region C10 of the back-
sheet continuous body 120 corresponds to the central
region C1 of the absorbent article 1 and indicates the
region positioned in the center of the widthwise direction
CD. The side regions C20 of the backsheet continuous
body 120 correspond to the side regions C2 within the
crotch region S3 of the absorbent article 1, and indicate
the regions outside the widthwise direction CD of the

backsheet continuous body 120 from the central region
C10.
[0044] In the sheet-expansion step S40, the backsheet
continuous body 120 is expanded (widened) until it be-
comes flat towards outside the widthwise direction CD
of the backsheet continuous body 120 by the expansion
roll mechanism 600 described later.
[0045] In the absorber-joining step S50, the absorber
30 in which the mixed powder 30A is covered with the
covering material 30B is joined (mounted) on the back-
sheet continuous body 120 that has become flat by ex-
pansion.
[0046] In the strand-disposing step S60, the strand 51
is disposed outside the absorber 30 in the widthwise di-
rection CD of the backsheet continuous body 120 in a
state when the strand 51 is extended in the conveyance
direction MD of the backsheet continuous body 120 on
the backsheet continuous body 120 in which the absorber
30 is disposed.
[0047] In the side flap forming step S70, by folding back
the exterior-sheet continuous body 120B extended out
in the widthwise direction CD of the backsheet continu-
ous body 120 from the back sheet continuous body 120A,
the strand 51 is sandwiched by the exterior-sheet con-
tinuous body 120B.
[0048] In the waist flap disposing step S80, the foreside
flap units 40A formed beforehand, and the backside flap
units 40B on which the locking unit 41 is mounted are
disposed outside the absorber 30 in the widthwise direc-
tion CD of the backsheet continuous body 120. Thus, the
waist flap unit 40 (foreside flap unit 40A and backside
flap unit 40B) is formed.
[0049] In the product-cutting step S90, the backsheet
continuous body 120 in which the absorber 30, the side
flap unit 50, and the waist flap unit 40 are disposed is cut
in the size of a single product along the widthwise direc-
tion CD. Thus, the absorbent article 1 is manufactured.
[0050] Next, a configuration of the embossing device
500 used in the aforementioned sheet-preheating step
S20 and the sheet-pressing step S30 is explained with
reference to drawings. Fig. 7 is a perspective view show-
ing the embossing device 500 according to the present
embodiment. Fig. 8 is a side view (fragmentary view of
A of Fig. 7) showing the embossing device 500 according
to the present embodiment. Fig. 9 is a front view (frag-
mentary view of B of Fig. 7) showing the embossing de-
vice 500 according to the present embodiment. Fig. 10
is a magnified front view showing the embossing device
500 according to the present embodiment.
[0051] As shown in Fig. 7 through Fig. 10, the emboss-
ing device 500 executes the process (expansion proc-
ess) of pressing the flat backsheet continuous body 120
in the thickness direction T of the backsheet continuous
body 120, and then expanding it in the widthwise direction
CD of the backsheet continuous body 120. The emboss-
ing device 500 includes a preheating roll 510 and an em-
bossing roll mechanism 520.
[0052] The preheating roll 510 is provided upstream

7 8 



EP 2 436 351 A1

6

5

10

15

20

25

30

35

40

45

50

55

of the conveyance direction MD of the backsheet contin-
uous body 120 from the embossing roll mechanism 520.
Before passing through the embossing roll mechanism
520, the preheating roll 510 heats the backsheet contin-
uous body 120. The preheating roll 510 is set to a pre-
determined temperature (for example, 100°C). The pre-
heating roll 510 conveys a flat backsheet continuous
body 120 in the embossing roll mechanism 520.
[0053] The embossing roll mechanism 520 heats the
backsheet continuous body 120 that has passed through
the preheating roll 510, and at the same time, executes
the expansion process in the backsheet continuous body
120. For example, the embossing roll mechanism 520
executes an expansion process by 2.5 times or less with
respect to the backsheet continuous body 120 prior to
the execution of the expansion process in the backsheet
continuous body 120. The embossing roll mechanism
520 has a predetermined temperature (for example, 50
to 80°C).
[0054] Such an embossing roll mechanism 520 is con-
figured from a pair of embossing roll mechanisms in
which a plurality of convex units are formed on the cir-
cumference, and in between the convex units of one side,
the convex units of the other side are fitted so as to sand-
wich the backsheet continuous body 120. Specifically,
the embossing roll mechanism 520 includes an upper
embossing roll 530 and a lower embossing roll 540.
[0055] The upper embossing roll 530 is arranged on
one surface (upper surface) of the backsheet continuous
body 120. The upper embossing roll 530 has an upper
roll main body 531 and a plurality of upper convex units
532.
[0056] The upper roll main body 531 rotates around
an axial core. The upper convex units 532 press (em-
boss) the backsheet continuous body 120 on the upper
surface of the backsheet continuous body 120. The upper
convex units 532 are arranged side by side in plurality in
the axial core direction of the upper roll main body 531.
[0057] The upper convex units 532 are arranged along
the rotation direction of the upper roll main body 531, and
are protruding out from the circumference of the upper
roll main body 531. The upper convex units 532 take a
tapered form (almost a rectangular form) towards the out-
side from the circumference of the upper roll main body
531 in a cross section in the axial core direction of the
upper roll main body 531.
[0058] The upper convex units 532 have a plurality of
central convex units 532A and a plurality of sideward
convex units 532B.
[0059] The central convex units 532A form a central
stretched portion 21A by pressing the central region C10
of the backsheet continuous body 120. The central con-
vex units 532A are provided across the entire circumfer-
ence of the upper roll main body 531 along the circum-
ferential direction of the upper roll main body 531 in the
central region C100 of the upper role main body 531 cor-
responding to the central region C10 of the backsheet
continuous body 120.

[0060] The sideward convex units 532B form a side
stretched portion 21B by pressing the side regions C20
positioned outside the central region C10 in the widthwise
direction CD of the backsheet continuous body 120. The
sideward convex units 532B are provided intermittently
along the circumferential direction of the upper roll main
body 531 in the side regions C200 of the upper emboss-
ing roll 530 corresponding to the side regions C20 of the
backsheet continuous body 120. The circumferential di-
rection length (X) of the sideward convex units 532B cor-
responds to the length in the longitudinal direction L of
the absorbent article 1 of the side stretched portion 21B
(that is, the length of the crotch region S3).
[0061] The lower embossing roll 540 is arranged on
the opposite side (lower surface) of the upper embossing
roll 530 while sandwiching the backsheet continuous
body 120. The lower embossing roll 540 has a lower roll
main body 541 and a plurality of lower convex units 542.
[0062] The lower roll main body 541 rotates around an
axial core. The lower convex units 542 are fitted between
the plurality of upper convex units 532. Same as the up-
per convex units 532, the lower convex units 542 are
arranged side by side in plurality in the axial core direction
of the lower roll main body 541.
[0063] The lower convex units 542 are arranged along
the rotation direction of the lower roll main body 541, and
are protruding out from the circumference of the lower
roll main body 541. The lower convex units 542 take a
tapered form (almost a rectangular form) towards the out-
side from the circumference of the lower roll main body
541 in a cross section in the axial core direction of the
lower roll main body 541.
[0064]  The lower convex units 542 face the plurality
of upper convex units 532 while sandwiching the back-
sheet continuous body 120, and fit into the plurality of
upper convex units 532. The lower convex units 542 have
a plurality of central convex units 542A and a plurality of
sideward convex units 542B. Note that the configuration
of the central convex units 542A and the sideward convex
units 542B is the same as that of the upper convex units
532 (central convex units 532A and sideward convex
units 532B). Therefore, the explanation of the central
convex units 542A and the sideward convex units 542B
is omitted.
[0065] Thus, due to the fitting of the lower convex units
542 between the plurality of upper convex units 532, the
backsheet continuous body 120 is pressed (embossed)
in the thickness direction T. As a result, a stretched unit
21 (central stretched portion 21A and side stretched por-
tions 21B) provided with irregularities is formed in the
central region C10 of the backsheet continuous body 120
corresponding to the central region C1 of the absorbent
article 1, and in the side regions C20 of the backsheet
continuous body 120 corresponding to the side regions
C2 in the crotch region S3 of the absorbent article 1.
[0066] In such an embossing device 500, the preheat-
ing roll 510 is set to 100°C, for example. The embossing
roll mechanism 520 is set to 80°. The length (L) in which
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the upper convex units 532 and lower convex units 542
are fitted is 1.6 mm. The interval (p1) of a plurality of
upper convex units 532 and the interval (p2) of a plurality
of lower convex units 542 is 2.5 mm. Based on this con-
dition, the embossing device 500 can execute an expan-
sion process by 1.3 times with respect to the backsheet
continuous body 120 prior to the execution of the expan-
sion process in the backsheet continuous body 120.
[0067] Note that in the embossing device 500, by ap-
propriately changing the aforementioned conditions, the
magnitude of expansion of the backsheet 20 in the width-
wise direction W of the absorbent article 1 (hereinafter,
expansion magnitude) can be changed.
[0068] Furthermore, the height of the central convex
units 532A may be different from the height of the side-
ward convex units 532B. Similarly, the height of the cen-
tral convex units 542A may be different from the height
of the sideward convex units 542B. Thus, the expansion
magnitude of the central stretched portion 21A and the
expansion magnitude of the side stretched portions 21B
can be changed.
[0069] Next, a configuration of the expansion roll
mechanism 600 used in the aforementioned sheet ex-
pansion step S40 is explained with reference to drawings.
Fig. 11 is a perspective view showing an expansion roll
mechanism 600 according to the present embodiment.
Fig. 12 is a top view (fragmentary view of A of Fig. 11)
showing the expansion roll mechanism 600 according to
the present embodiment.
[0070] As shown in Fig. 11 and Fig. 12, the expansion
roll mechanism 600 expands the backsheet continuous
body 120 that is pressed by the embossing roll mecha-
nism 520 towards the outside of the widthwise direction
CD of the backsheet continuous body 120 until it be-
comes flat. That is, as shown in Fig. 12, the expansion
roll mechanism 600 expands from the width W1 of the
backsheet continuous body 120 before it passes through
the expansion roll mechanism 600 to the width W2 of the
backsheet continuous body 120 after it passes through
the expansion roll mechanism 600. As a result, the irreg-
ularities provided in the stretched unit 21 become flat,
and the stretched unit 21 is expanded (stretched).
[0071] Such an expansion roll mechanism 600 is con-
figured from a pair of expansion roll mechanisms provid-
ed at the side of the both side units of the widthwise di-
rection CD of the backsheet continuous body 120. Spe-
cifically, the expansion roll mechanism 600 includes a
first expansion roll mechanism 610 and a second expan-
sion roll mechanism 620.
[0072] The first expansion roll mechanism 610 sand-
wiches one side unit 120E1 (side region C20) of the back-
sheet continuous body 120. The first expansion roll
mechanism 610 includes a pair of pressing rolls. Specif-
ically, it includes the first upper pressing roll 611 and the
first lower pressing roll 612.
[0073] The first upper pressing roll 611 is arranged on
one surface (upper surface) of the backsheet continuous
body 120. While being in contact with the upper surface

of the backsheet continuous body 120, the first upper
pressing roll 611 rotates around the axial core along the
delivery direction in which the backsheet continuous
body 120 is delivered.
[0074] Specifically the first upper pressing roll 611 has
an inner end 611A and an outer end 611B. The inner end
611A is positioned inside the widthwise direction W of
the backsheet continuous body 120. The outer end 611B
is positioned outside the widthwise direction W of the
backsheet continuous body 120. The outer end 611B is
positioned outside the widthwise direction W of the back-
sheet continuous body 120 from the side unit 120E 1 of
the backsheet continuous body 120.
[0075] The first lower pressing roll 612 is arranged on
the opposite side (lower surface) of the first upper press-
ing roll 611 while sandwiching the backsheet continuous
body 120. The first lower pressing roll 612 sandwiches
the backsheet continuous body 120 in between the first
upper pressing roll 611. While being in contact with the
lower surface of the backsheet continuous body 120, the
first lower pressing roll 612 rotates around the axial core
along the delivery direction in which the backsheet con-
tinuous body 120 is delivered.
[0076] The first lower pressing roll 612 has an inner
end 612A and an outer end 612B. The inner end 612A
is positioned inside the widthwise direction W of the back-
sheet continuous body 120. The outer end 612B is posi-
tioned outside the widthwise direction W of the backsheet
continuous body 120. The outer end 612B is positioned
outside the widthwise direction W of the backsheet con-
tinuous body 120 from the side unit 120E1 of the back-
sheet continuous body 120.
[0077] Here, the inner end 611A and the inner end
612A are positioned forward from the outer end 611B
and the outer end 612B in the conveyance direction MD
of the backsheet continuous body 120. That is, in the
plan view of the backsheet continuous body 120, the first
expansion roll mechanism 610 (first upper pressing roll
611 and the first lower pressing roll 612) is inclined with
respect to the widthwise direction CD of the backsheet
continuous body 120 to increase the width of the back-
sheet continuous body 120.
[0078] The second expansion roll mechanism 620
sandwiches the other side unit 120E2 (side region C20)
of the backsheet continuous body 120. Same as the first
expansion roll mechanism 610, the second expansion
roll mechanism 620 has a pair of pressing rolls.
[0079] Specifically the second expansion roll mecha-
nism 620 includes the second upper pressing roll 621
having an inner end unit 621A and an outer end unit 621B,
and the second lower pressing roll 622 having an inner
end unit 622A and an outer end unit 622B. Note that the
configuration of the second expansion roll mechanism
620 (second upper pressing roll 621 and second lower
pressing roll 622) is same as that of the first expansion
roll mechanism 610. Therefore, the explanation of the
second expansion roll mechanism 620 is omitted.
[0080] In such an expansion roll mechanism 600, by
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appropriately changing the inclination angle of the first
upper pressing roll 611 and the first lower pressing roll
612 with respect to the widthwise direction CD of the
backsheet continuous body 120, and the inclination angle
of the second upper pressing roll 621 and the second
lower pressing roll 622 with respect to the widthwise di-
rection CD of the backsheet continuous body 120, the
width of the backsheet 20 can be changed.
[0081] In the aforementioned present embodiment, a
stretched unit 21 provided with minute irregularities is
formed in the backsheet continuous body 120 by being
pressed by the embossing roll mechanism 520. Next, the
backsheet continuous body 120 is expanded until the
minute irregularities that have been formed become flat
by the expansion roll mechanism 600. Next, with the
minute irregularities that have been formed being flat,
the backsheet continuous body 120 is joined with the
absorber 30.
[0082] Because the backsheet continuous body 120
is conveyed in a state where it is pulled to the conveyance
direction MD of the backsheet continuous body 120, the
phenomenon by which the width of the backsheet con-
tinuous body 120 becomes narrow (the so-called neck-
in phenomenon) might occur. However, in the present
embodiment, as described above, the absorber 30 is
joined on the backsheet continuous body 120 that has
become flat by being expanded. That is, before the width
of the backsheet continuous body 120 that has become
flat becomes narrow, the absorber 30 is joined on the
backsheet continuous body 120. Therefore, minute irreg-
ularities are maintained in a flat state. Therefore, even
when the backsheet 20 touches the wearer, the feeling
of discomfort to the wearer can certainly be controlled.
[0083] Furthermore, due to the fact that the backsheet
20 is in a flat state, the texture of the absorbent article 1
can also be improved. Furthermore, due to expansion,
the backsheet 20 becomes thinner. Therefore, it easily
follows the movement of the wearer, and the decline in
the comfort when the absorbent article 1 is worn can be
prevented. Finally, due to the expansion of the backsheet
20, the width of the backsheet 20 can be increased, and
the amount of usage of the backsheet 20 can be reduced.
[0084] Thus, when the backsheet 20 is softened, the
feeling of discomfort to the wearer can certainly be con-
trolled and the deterioration in the comfort when the ab-
sorbent article 1 is worn can be prevented while improv-
ing the texture, and at the same time, the amount of usage
of the backsheet 20 can be reduced.
[0085] Furthermore, the expansion roll mechanism
600 includes the first expansion roll mechanism 610 and
the second expansion roll mechanism 620. That is, the
expansion roll mechanism 600 sandwiches both side
units (side regions C20) of the backsheet continuous
body 120. Therefore, the backsheet continuous body 120
can easily be expanded uniformly in the widthwise direc-
tion CD of the backsheet continuous body 120 until it
becomes flat. Therefore, the formation of irregularities in
the thickness direction T of the backsheet 20 can certainly

be prevented further.
[0086] In the present embodiment, the outer end 611B
and the outer end 612B are positioned outside the width-
wise direction W of the backsheet continuous body 120
from 120E1 of the backsheet continuous body 120. Fur-
thermore, the outer end unit 621B and the outer end unit
622B are positioned outside the widthwise direction W
of the backsheet continuous body 120 from 120E2 of the
backsheet continuous body 120. Note that if each outer
end is inside the side unit of the backsheet continuous
body 120, the edges on the side units of the backsheet
continuous body 120 cannot be sandwiched, and the
backsheet continuous body 120 cannot easily be wid-
ened.
[0087] In the embodiment, the stretched unit 21 is de-
sired to be expanded by 2.5 times or less with respect to
the backsheet 20 prior to the execution of the expansion
process in the backsheet 20. Note that if the expansion
magnitude of the stretched unit 21 is more than 2.5 times,
the backsheet 20 might become too thin, and damages
such as breakage and perforation of the backsheet 20
might occur.
[0088] Here, if the height of the central convex units
532A is more than the height of the sideward convex
units 532B, the expansion magnitude of the central
stretched portion 21A becomes more than the expansion
magnitude of the side stretched portions 21B. In such a
case, because the side regions C2 can be expanded eas-
ily as compared with the central region C1, the folding
over of the side edges of the backsheet continuous body
120 can be prevented easily in a more certain way in the
steps after the execution of the expansion process in the
backsheet continuous body 120 (that is, the steps after
the sheet-pressing step S30).
[0089] On the other hand, if the height of the central
convex units 532A is less than the height of the sideward
convex units 532B, the expansion magnitude of the cen-
tral stretched portion 21A becomes less than the expan-
sion magnitude of the side stretched portions 21B. In
such a case, because the side regions C2 can be ex-
panded easily as compared with the central region C1,
a gap (the so-called pocket) is formed easily between
the crotch of the wearer and the absorber 30. Therefore,
until the bodily fluid from the wearer collects in the pocket,
it can be absorbed by the absorber 30, and even if the
bodily fluid crosses over the absorber 30, it can be
stopped by the side flap units 50, and side leakage can
certainly be prevented.

(Other embodiments)

[0090] So far, the present invention is disclosed
through the above embodiment. However, it should not
be interpreted that the statements and drawings consti-
tuting a part of the present disclosure limit the present
invention. From this disclosure, a variety of alternate em-
bodiments, examples, and applicable techniques will be
apparent to one skilled in the art.
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[0091] For example, the embodiment can be changed
as follows. Specifically, the explanation is based on the
fact that the absorbent article 1 is an open-type diaper,
but the embodiment is not limited thereto, and a pant-
type diaper and sanitary napkin, or a panty liner can also
be used.
[0092] Furthermore, the topsheet 10 and backsheet
20, the absorber 30, the waist flap unit 40, and side flap
unit 50 are not limited to the configuration explained in
the embodiment, and may have a different configuration,
and can be changed appropriately according to the pur-
pose. For example, the explanation is based on the fact
that the locking unit 41 provided in the backside flap unit
40B is formed from a hook-and-loop fastener, but it is not
limited thereto, and also be formed from an adhesive
tape.
[0093] Furthermore, the backsheet 20 is explained as
the liquid-impermeable sheet, but it is not limited thereto,
and even a sheet other than the backsheet 20 may be
used as a sheet that does not allow the liquid to pass
through. Finally the explanation is based on the fact that
the strand 51 is rubber, but it is not limited thereto, and
for example, a sheet having elasticity or a member having
elasticity can be used.
[0094] Furthermore, the explanation is based on the
fact that the upper embossing roll 530 has upper convex
units 532 that protrude out from the upper roll main body
531, but it is not limited thereto, and instead of upper
convex units 532, it may have concave units caving in
from the upper roll main body 531. Similarly the lower
embossing roll 540 need not necessarily have lower con-
vex units 542, and may have concave units caving in
from the lower roll main body 541. Note that the config-
uration of the lower convex units 542 need not necessar-
ily be the same as that of the upper convex units 532,
and may be different from that of the upper convex units
532.
[0095] Furthermore, the embossing device 500 is ex-
plained as an example of forming the stretched unit 21
in the backsheet 20, but it may have any other configu-
ration as long as a stretched unit 21 can be formed in the
backsheet 20. For example, the embossing device 500
need not necessarily include the preheating roll 510 and
the embossing roll mechanism 520, and may be config-
ured only from the embossing roll mechanism 520. Fur-
thermore, it is obvious that the configuration of the upper
convex units 532 and the lower convex units 542 varies
depending on the location where the stretched unit 21 is
provided.
[0096] Furthermore, the explanation is based on the
fact that the configuration of the central convex unit 542A
and the sideward convex units 542B in the lower em-
bossing roll 540 is the same as that of the upper convex
units 532 (central convex unit 532A and sideward convex
units 532B), but it is not limited thereto, and the config-
uration may be slightly different from that of the upper
convex units 532 as long as the stretched unit 21 can be
formed in the backsheet 20.

[0097] Furthermore, the explanation is based on the
fact that the expansion roll mechanism 600 includes the
first expansion roll mechanism 610 and the second ex-
pansion roll mechanism 620, but it is not limited thereto,
and may be configured by at least the first expansion roll
mechanism 610.
[0098] Furthermore, the method of manufacturing an
absorbent article is not limited to the explanation of the
aforementioned embodiment, and appropriate selection
can be made according to the purpose. For example, the
explanation is based on the fact that after the sheet-ex-
pansion step S40, the absorber-joining step S50 is exe-
cuted, but it is not limited thereto, and after the sheet-
expansion step S40, a component member (such as a
sheet) other than the absorber 30 that configures the
absorbent article 1 can also be joined.
[0099] As described above, it is a matter of course that
the present embodiment encompasses a variety of em-
bodiments which have not been described herein. There-
fore, technical scope of the present embodiment is de-
fined only by the specific matters of the invention accord-
ing to the claims that are reasonable from the foregoing
description.
[0100] The entire contents of Japanese Patent Appli-
cation No. 2009-125896 (filed on May 25, 2009) are in-
corporated in the present specification by way of refer-
ence.

[Industrial Applicability]

[0101] According to the embodiment, when a longitu-
dinal continuous body in which the liquid-impermeable
sheets are in continuation is softened, a method of man-
ufacturing an absorbent article in which the feeling of
discomfort to the wearer can certainly be prevented along
with an improvement in the texture, as well as an absorb-
ent article can be provided.

Claims

1. A method of manufacturing an absorbent article in
which an absorbent article is manufactured by con-
veying a longitudinal continuous body in which liquid-
impermeable sheets not allowing a liquid to pass
through are in continuation, in a state in which the
longitudinal direction of the absorbent article corre-
sponds to the conveyance direction of the continu-
ous body the method comprising:

a step of pressing the flat continuous body in a
thickness direction of the continuous body by a
pair of embossing roll mechanisms in which a
plurality of convex units are formed on a circum-
ference, and in between the convex units of one
side, the convex units of the other side are fitted
so as to sandwich the continuous body a step
of expanding the continuous body that has been
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pressed, towards the outside in a widthwise di-
rection of the continuous body until it becomes
flat, by a pair of expansion roll mechanisms pro-
vided at the side of both side units in the width-
wise direction of the continuous body, and
a step of joining a component member config-
uring the absorbent article with the expanded
continuous body wherein
each of the expansion roll mechanisms has an
inner end positioned inside the widthwise direc-
tion of the continuous body and an outer end
positioned outside the widthwise direction of the
continuous body, and includes a pair of pressing
rolls that sandwich the continuous body and
each of the inner ends is positioned forward from
the outer ends in the conveyance direction of
the continuous body

2. The method of manufacturing an absorbent article
according to claim 1, wherein the component mem-
ber is an absorber configured to absorb the bodily
fluid of the wearer.

3. The method of manufacturing an absorbent article
according to claim 1 or 2, wherein the outer ends are
positioned outside from the side units of the contin-
uous body in the widthwise direction of the continu-
ous body.

4. An absorbent article comprising at least a liquid-im-
permeable sheet not allowing a liquid to pass
through, and an absorber configured to absorb the
bodily fluid of a wearer, wherein
the liquid-impermeable sheet has a stretched unit
provided with irregularities in continuation with the
longitudinal direction of the absorbent article and ar-
ranged side by side in plurality in the widthwise di-
rection of the absorbent article,
and
in a state when the plurality of irregularities formed
in the stretched unit become flat, the liquid-imper-
meable sheet and the absorber are joined.
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